Effect of peripheral nerve section and nerve crush on spinal cord neuropeptides in the rat; increased VIP and PHI in the dorsal horn.
An increase in vasoactive intestinal polypeptide (VIP) immunoreactivity in the dorsal lumbar hemisegment L4 of the spinal cord was observed by both radioimmunoassay and immunocytochemistry following sciatic nerve section or crush. Compared to the contralateral control hemisegment there was 125% and 35% more VIP immunoreactivity in the L4 hemisegment ipsilateral to the lesion 14 days following nerve section and crush respectively. The contralateral control hemisegment contained levels similar to L4 hemisegments from unoperated control rats. This increase appeared by immunocytochemistry to be confined to the substantia gelatinosa, in the region of termination of the majority of unmyelinated sciatic nerve afferents. Similar increases to VIP were observed for the peptide PHI, which is closely related to VIP. However, spinal cord substance P and somatostatin immunoreactivities were reduced following nerve section and unchanged following nerve crush whilst neurotensin and bombesin immunoreactivities were not affected following either lesion. Previous studies have shown that peripheral nerve injury produces a number of electrophysiological and biochemical changes in the dorsal horn of the spinal cord, including depletion of substance P in primary afferent neurones. The location of the cell bodies of fibres showing increased immunoreactivity remains to be established. Further studies are required to elucidate how these peptide changes are related to the adaptive processes which occur centrally following peripheral nerve injury.